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In  regard  to  Grant  DA-MD-49-193-,64-(»136,  the  following  rejiort  sum* 
marizes  research  ac  tivities  for  the  period  15  June  l:*64  through  1  April 
1965. 


1  Mfodymium  laser  irradiation  of  rabbit  eye.  A  breadboar  d  model  of  a 
Nd  laser  device,  provided  by  Joint  Operations  Group,  was  tested  for 
potential  injurious  effects  to  eye.  The  unit  produced  4.  1  joules 

in  a  pulse  time  of  0.  5  milliseconds  The  wavelength  was  1  Of!  microns 
with  a  beam  divergence  of  83.  1  milliradians.  Tests  were  conducted 
where  th**  eye  of  the  rabbit  was  placed  at  distances  from  the  laser 
ranging  from  26  feet  to  2  inches.  This  gave  corneal  energy  densities 
"I  1  2  millijoules  p*  r  square  centimeter  to  5.  2  joules  per  square  centi¬ 
me  *er  re  spec  ti  ■.  cly.  It  was  also  demonstrat*  d  that  ophthalmoscopic  ally 
visible  lesions  were  produced  in  the  retina  with  the  rabbit  in  i  lose 
proximity  to  the  laser.  No  effects  were  observed  for  distanees  exceed 
ing  20  feet  \  modified  version  of  this  device  is  to  he  supplied  for  exten¬ 
sive  experimentation  in  our  laboratory. 

2  fleets  «>;  laser  radiation  on  visual  function.  In  collaboration  with 
I’tic.  s»<»r  William  Schoenfeld  of  the  Department  of  Psychology  at  t'oluin- 
h..i  t  r:iv •  rsity.  we  are  unde  rtaking  condition  experiments  on  primates 
|h*  object  of  tin-  study  is  to  e  stablish  selective  response  s  based  «»n  visual 
r*  solution  and  brightness  discr iminntion  The  me  thod  under  ie-velop- 

me  fit  is  similar  to  that  successfully  used  bv  Hiough  and  Kathff  which  is 
e*  ss*  ntiallv  j  modith  at  ion  *»t  von  Bcke-sy’s  tracking  te  »  hnique  tor-  examin¬ 
ing  auditory  threshholds  in  m<en.  In  e  ffect  *h*-  technique  will  enable  us 
to  d»  te-rnnne  su«*h  visual  flint  tions  a.s  atesolnte  sensitivity  of  the  eye*, 
v  isual  acuity,  the-  course  of  dark  niaptation,  •.•  rnier  acuity  and  pattern 
re«  (ignition  It  sill  then  be  possible  to  study  ttie-  effects  of  lase  r-  ex¬ 
posure-  on  these  visual  functions  using  as  stimulus  parameters  the  size 
of  the-  retinal  lesion  and  the  locus  of  in|ury,  e*  g  foveal  ver  sus  p«  ri- 
f>t'»  rai.  artery  vs  vein  occlusion,  ne  rv»*  bundle  block,  etc. 

3  Kle-ct rore  ttnogram  and  cortical  e  yoked  response.  In  addition  to 
the  psycho -physical  conditioning  e-\»*.-rime-nts  outlined  above,  an 
objective  technique  for  studying  functional  defects  r  .ulting  irom  laser 
exposure  is  desirable  Ifie  results  obtained  by  these  teehn.que-s  m  »y 
then  h.  correlated  with  the  subjective  data.  Ophtha! most  opic  observa 
tion  ot  re  tinal  damage  may  not  provide  the-  ide  i.  criteria  lor  e iblishing 
threshholds  of  injury  Functional  loss  prohah.v  occur  s  a*  significant^ 
lovv«c  e  nergy  d«  nsity 


In  order  to  study  these  effects,  we  are  exploring  the  utilization 
of  elec  trophy  Biological  methods.  These  include  the  electroretinogram 
(ERG)  and  the  light-evoked  cortical  response  (EEG).  The  ERG  gives 
primarily  the  electrical  response  of  the  entire  retina  and,  by  appropri¬ 
ate  manipulation  of  stimulus  parameters,  rod  and  cone  function  may 
be  differentiated.  The  evoked  cortical  response,  on  the  other  hand, 
reflects  primarily  the  activity  of  the  central  retina  owing  to  the  domi¬ 
nance  of  the  macula  projection  near  the  surface  of  the 
areas.  Therefore,  by  simultaneous  recording  of  ERG  and  EEG,  both 
discrete  and  diffuse  retinal  effects  can  be  objectively  evaluated. 

4  Ocular  fluorescence  with  ultra  violet  light  There  is  a  possibility 
that  fluorescence  of  ocular  tissues,  when  illuminated  by  ultraviolet 
radiation,  may  degrade  visual  capability.  A  search  of  the  literature 
indicated  that  no  relevent  experimental  work  has  been  performed. 

However,  some  information  was  available  as  regards  the  fluorescence 
properties  of  the  lens.  The  action  spectrum  of  lens  fluorescence  as 
measured  by  Bachem  extends  from  300  mu  (with  the  maximum  at  377)  to  390 
mu  Maximum  emissiai  occurs  at  425  mu.  Unfortunately  there  is 
no  indication  of  the  conversion  efficiency  of  this  process.  Consequently, 
it  was  necessary  to  arbitrarily  select  an  exposure  level  for  a  pilot 
study. 

The  source  was  a  150  watt  high  pressure  Xenon  arc  lamp.  The 
beam  was  collimated  and  passed  through  a  narrow  band  interference 
filter  made  by  Baird- Atomic  Inc.  Its  peak  transmissivity  was  366 
mu  (wilhin  3%  of  the  wavelength  maximum  for  lens  fluorescence)  with 
a  hall  band  width  of  12  mu.  By  means  of  a  short  focal  length  field 
lens,  the  image  of  the  arc  was  brought  to  a  focus  in  the  plane  of  the 
lens.  Both  rabbit  and  human  lenses  were  irradiated  in  vivo.  The 
bluish-white  fluorescence  of  the  lens  was  readily  seen  through  a  se¬ 
lected  blocking  filter,  i.e.  one  which  transmits  wavelengths  above 
423  mu.  It  was  impossible,  however,  with  the  available  apparatus 
to  measure  either  the  luminous  conversion  efficiency  or  the  radiometric 
conversion  efficiency  of  the  fluorescence.  In  the  human  subjects  a 
veiling  glare  was  definitely  produced  but  was  not  sufficiently  intense  to 
reduce  visual  resolution  below  20/25  Snellen  acuity. 

These  data  are  for  the  experimental  conditions  cited  and  are 


certainly  inconclusive  as  regards  the  feasibility  of  utilizing  ultra 
violet  light  as  a  veiling  glare  source.  Higher  power  densities  can  be 
obtained  with  mercury-xenon  lamps  or  higher  wattage  xenon  arcs.  How¬ 
ever  a  general  solution  to  the  problem  would  require  detailed  analysis 
of  the  conversion  efficiency  of  fluorescence  in  the  cornea,  lens,  and 
retina. 

5.  in  addition  to  the  above  activities,  brief  reports  were  submitted 
to  the  Joint  Operations  Group  on  problems  relating  to  flash  blindness 
and  radiofrequency  induced  biological  effects.  We  are  also  consulting 
with  Drs.  Leo  Amar  and  Marc  Bruma  of  Centre  Nationale  de  la  Re¬ 
cherche  Scientifique,  Bellevue  S  O.  .  France  concerning  the  results 
of  their  experiments  dealing  with  intraocular  and  intracranial  pres¬ 
sure  waves  generated  by  laser  irradiation  of  the  eye. 


Milton  M.  Zaret.  M  D 
Principal  Investigator 
10  April  1965 
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